Introduction Introduction Introduction Introduction Introduction
Bolivia holds the richest avifauna of any landlocked country. With a total of 1,398 species (Hennessey et al. 2003) , it contains 14% of all bird species, making Bolivia one of the most species-rich countries in the world (Wege and Long 1995) . In a global context many of these species are restricted to very small areas and their populations are, therefore, extremely vulnerable to disturbance and habitat destruction (Ridgely and Tudor 1989) . Within Bolivia large areas remain unexplored biologically, due to the logistical difficulties of accessing remote and steep terrain. The largest and most important of these gaps in knowledge (verbally B. Hennessey, Bolivian Important Bird Area Co-ordinator) is the 80,000 km 2 of yungas forest that lie between the renowned Madidi National Park and Serranía Pilon to the north-west and the Carrasco-Amboro National Parks area to the south-east along this section of the Andes (Fig. 1) .
The yungas habitat is one of the characteristic vegetation zones of the eastern slope of the Andes, extending from south-west Peru through La Paz, Cochabamba and into the Santa Cruz department of Bolivia. This area of extremely steep slopes and high rainfall holds montane and submontane forest, at altitudes ranging from 400 m to 3,700 m (Stattersfield et al. 1998) . Much of the yungas situated within Bolivia species, along with altitudinal ranges and habitat associations). At the principal survey site, the Rio Pampa Grande (1,800-2,600 m), 211 species were registered. At the Rio Altamachi (1,100-1,250 m), 129 species were registered, 81 of which were not registered at the Rio Pampa Grande. Above 2,600 m, 117 species were registered, including 41 species that were not found below 2,600 m. Of these, 108 were associated with high-altitude Upper Yungas or treeline habitats and 15 with puna grasslands.
Species richness showed an overall decline at the Rio Pampa Grande site with increasing altitude. The number of species recorded within successive 200 m altitudinal bands (i.e. 1,800-1,999 m, 2,000-2,199 m, 2,200-2,399 m and 2,400-2,599 m) were 132, 155, 126 and 101, respectively. The maximum in the 2,000-2,199 m band was certainly due to the location of the main camp in this band. In comparison, above 2,600 m species counts were only one-half of that observed at lower altitudes (see Appendix). However, this highlights differences in survey effort over various altitudinal bands as much as it does a biological trend for reduced species diversity at higher altitudes.
Species of special conservation concern
In total, the expedition identified 26 species in the study area that were of special conservation concern because of their restricted range and or threatened status (see Appendix). Of these, two (Scimitar-winged Piha Lipaugus uropygialis and Yungas Antwren Myrmotherula grisea) are globally threatened being categorized as Vulnerable, the Piha is also a restricted-range species, and a further four are Near Threatened (Andean Condor Vultur gryphus, Cloud-forest Screech Owl Otus marshalli, Hooded Mountain-Toucan Andigena cucullata and Line-fronted Canastero Asthenes urubambensis; the latter three are also restricted-range species) (BirdLife International 2000) . The remaining 20 species of special conservation concern are restricted-range species. We found 24 restricted-range species, 10 of which were representative of the Bolivian and Peruvian Lower Yungas (EBA 54), and 11 characteristic of the Bolivian and Peruvian Upper Yungas (EBA 55). Additionally two represented the High Andes of Bolivia and Argentina (EBA 56) and one, Cloud-forest Screech Owl, had only previously been recorded in the Peruvian East Andean Foothills (EBA 53).
In addition, the expedition recorded 59 species that were 'indicator' species of goodquality habitat, i.e. those whose presence indicates the integrity of the surrounding environment and whose absence suggests that habitat degradation has occurred (Stotz et al. 1996) . Of these, 49 were indicative of good-quality montane evergreen forest (20 for the upper tropical zone, 15 for midmontane zone and 14 for the upper montane to treeline zone), seven of bamboo-dominated forest and three of humid broadleaf forest (see Appendix).
Distributional and altitudinal range extensions
The expedition documented the first record for Bolivia of Cloud-forest Screech-Owl Otus marshalli, previously known only from a small region in south-east Peru (see Species accounts). In addition, the altitudinal ranges of 62 species (18% of the total observed) were extended beyond the most recently published known distributions at the time of the study (e.g. Armonia 1995 and subsequent literature accounts on the Bolivian avifauna such as Herzog et al. 1999) . These distributional records have been included in the new checklist of Bolivian birds (Hennessey et al. 2003) . Of these, 61 were documented above published ranges while one (Uropsalis Segmentata) was found below. For 23 of these species known altitudinal ranges were extended by more than 500 m. The Appendix lists habitat and altitudinal distributions for each species observed and those whose ranges have been extended are highlighted.
Species accounts

Andean Condor Vultur gryphus
Observed frequently flying over the puna grassland above the treeline, groups of up to three individuals of this Near-Threatened species were seen.
Stripe-faced Wood-quail Odontophorus balliviani
This species was occasionally seen and frequently heard throughout the expedition over an altitudinal range of 2,000-3,300 m, this was 300 m higher than this restrictedrange species had previously been found in Bolivia (Armonia 1995) . The observations were documented by sound recordings made at 3300 m.
Cloud-forest Screech-owl Otus marshalli
This is a little-known species recently described from specimens obtained on the Cordillera Vilcabamba in south-east Peru (Weske and Terborgh 1981) . We document the first recorded observations of a species matching this description in Bolivia, and in EBA 54 it was found to be relatively common over an altitudinal range of 2,150-2,600 m. The first individual was located and sighted on 24 August 2001, when several recordings of the owl's song were made. A male was then captured on 31 August in mist-nets and taken as a specimen. This specimen matched the published description of Cloud-forest Screech-owl (Weske and Terborgh 1981) and was identified on this basis. However, there are no confirmed recordings of vocalizations of this species from Peru with which to compare our recordings. A full description of the specimen and the owl's vocalizations will be published elsewhere.
Hooded Mountain-toucan Andigena cucullata
Frequent sightings and several sound recordings were made of this Near-Threatened species between 2,400 m and the treeline at 3,300 m. At the relevant altitudes it was common in the Rio Pampa Grande valley.
Line-fronted Canastero Asthenes urubambensis
This Near Threatened species was seen rarely in puna grassland above the treeline at between 3,200 m and 3,400 m.
Yungas Antwren Myrmotherula grisea
This Vulnerable species was heard on one occasion by S. K. H. during our 5-day rapid assessment of the Rio Altamachi valley at an altitude of 1,250 m.
Rufous-faced Antpitta Grallaria erythrotis
This Bolivian endemic was heard and its song recorded between 2,000 m and 3,300 m. This represents an increase in the known upper altitudinal distribution of 300 m (Armonia 1995) .
Scimitar-winged Piha Lipaugus uropygialis
This Vulnerable species was found to be uncommon in the Rio Pampa Grande valley. Groups of two to four individuals were observed on five occasions, all within the same altitude band of 2,400-2,600 m. A group of four individuals was observed on the 22 August 2001 and tape-recordings were made of the group's vocalizations. This represents, to our knowledge, the first verified sound recordings of the species. A full description of vocalizations and behavioural observations will be published elsewhere (Bryce et al. 2005) .
Hazel-fronted Pygmy-tyrant Pseudotriccus simplex
This restricted-range species characteristic of EBA 54 was frequently heard and occasionally seen between 1,800 m and 2,500 m, representing an increase in known altitudinal range in Bolivia of 500 m (Armonia 1995) . The range extension was documented by sound recordings.
White-bellied Pygmy-tyrant Myiornis albiventris
This species was observed both during the rapid assessment at the Rio Altamachi at 1,100 m and also at 1,900 m. This represents an altitudinal range extension of 700 m, as previous published altitude ranges document the species occurring to 1,200 m only (Armonia 1995) . At Rio Altamachi, the White-bellied Pygmy-tyrant was relatively common and at 1,900 m it was uncommon.
Yungas Tody-tyrant Hemitriccus spodiops
This Bolivian endemic was occasionally observed, frequently heard and calls recorded from 1,800 m to 2,200 m, representing an increase of 600 m of its known upper altitudinal distribution (Armonia 1995) . The species was found in scrub, secondary forest and on the edge of disturbed primary forest habitats but not in undisturbed primary forest.
Unadorned Flycatcher Myiophobus inornatus
This restricted-range species characteristic of EBA 54 was occasionally seen and frequently heard from 1,800 m to 2,550 m. The known altitudinal range was raised by 550 m and documented by sound recordings.
Rufous-bellied Bush-tyrant Myiotheretes fuscorufus
Relatively common below the treeline at 3,200 m, several individuals were observed and recordings were made of vocalizations. This is a 300 m extension to the previously recorded altitudinal range of this restricted-range species (Armonia 1995) .
Little Ground-tyrant Muscisaxicola fluviatilis
A pair with newly fledged young was found at 1,900 m on the edge of an open area of approximately 10 ha, cleared for farming but still surrounded by montane evergreen forest. This small tyrant is more normally found on the sandy banks of Amazonian rivers so both the altitude and location seem extremely unusual (Armonia 1995) . One specimen was collected and deposited at the Colección Boliviana de Fauna, La Paz.
Slaty Tanager Creurgops dentata
Observed on a couple of occasions in primary forest between 2,400 m and 2,550 m, this represents a raising of the species' known altitudinal range by 350 m (Armonia 1995) .
An all-black flowerpiercer was observed on two separate occasions, by different observers, foraging in mixed flocks in the upper canopy. Both observations occurred between 2,300 and 2,400 m in secondary forest on a somewhat drier ridge and on the edge of disturbed primary forest. Similar sightings of an all-black flowerpiercer have been documented from the south-western Cordillera Cocapata, and it is postulated that these sightings are of an undescribed taxon endemic to this part of the yungas (Herzog et al. 1999) . During one of the observations, a Masked Flowerpiercer Diglossopis cyanea was watched foraging close to the all-black flowerpiercer, thus allowing direct comparison of the two species. The all-black flowerpiercer appeared smaller than the Masked Flowerpiercer -perhaps more similar in dimensions to Moustached Flowerpiercer Diglossa mystacalis. We were unable to collect specimens or obtain recordings of the flowerpiercer's vocalizations.
Assessment of conservation importance Assessment of conservation importance Assessment of conservation importance Assessment of conservation importance Assessment of conservation importance The Bolivian and Peruvian Upper Yungas (EBA 55) holds 20 restricted range species and 16 of these are known from Bolivia. From a total of 13 predicted to occur within the study area based on geographic distribution, we observed 11, representing 85% of these upper yungas endemics. To discover such a wealth of diversity in a single valley is an impressive testament to the conservation importance of the Cocapata and Mosetenes area. The discovery of an apparently healthy population of Cloud-forest Screech-owl, a restricted-range species not previously recorded in Bolivia or this EBA, adds significantly to the conservation importance of the area. Of even greater interest is the observation of the flowerpiercer species that is probably new to science (Herzog et al. 1999) . Should this species, once formally described, be confirmed as an endangered Bolivian Yungas endemic -possibly even an endemic of the Cordillera Cocapata -it will make the establishment of a formal reserve to protect the area an even more fundamental conservation priority. The Bolivian and Peruvian Lower Yungas (EBA 54) holds 15 restricted-range species, 13 of which are known from Bolivia and thus had the potential to be recorded the study area. That 10 (77%) of these lower yungas endemics were found in the survey area again highlights that Cocapata and Mosetenes are a major stronghold of yungas avifauna and, as such, deserve protection.
The High Andes of Bolivia and Argentina (EBA 56) holds 21 restricted species in four habitat types (semi-humid forest, Polylepis forest, dry scrub and grassland). Only the four species of semi-humid mountain forest/scrub were thought likely in the surveyed area, with a further five species thought possible if there was extensive Polylepis woodland at higher altitudes. The limited survey work above 3,000 m found two of these high Andean species, one of which (Grey-bellied Flowerpiercer Diglossa carbonaria) also inhabits the upper yungas. Given the habitat observed, but which could not be surveyed due to time constraints, it is likely that a full survey of this area would reveal a considerable number of additional High Andean EBA species. Inclusion of this habitat in any proposed protected area would be important to protect the treeline from further depression and to ensure the preservation of a continuous cross-section of Andean habitats.
During the expedition a number of significant threats to the area were observed. These included selective commercial logging along the Rio Altamachi, burning of the treeline to clear forest for grazing and an influx of subsistence farmers searching the upper reaches of the Pampa Grande for land that could be cleared for farming. Other human impacts observed were a limited amount of hunting, dynamite fishing and subsistence farming along the upper part of the Rio Pampa Grande. Currently the four families living in the valley have no significant impact on the area as a whole. As their presence discourages other settlers they could be a positive influence in future plans to conserve the area.
Conclusions and conservation recommendations Conclusions and conservation recommendations Conclusions and conservation recommendations Conclusions and conservation recommendations Conclusions and conservation recommendations
This study of the birds of the Rio Pampa Grande and Rio Altamachi valleys confirms the predictions that the Cordilleras Cocapata and Mosetenes are a stronghold for yungas avian endemics. The diversity and species richness of the avifauna, combined with the large number of endemic species found, make this area of major conservation importance. The whole Cocapata/Mosetenes area is of special significance because it represents a critical link in the Vilcabamba-Amboró Biodiversity Corridor that is designed to help conserve one of the world's most important biodiversity hotspots. These cordilleras hold extensive habitat from three of Bolivia's five Endemic Bird Areas, making them one of the most important areas for bird conservation in Bolivia and of major significance in terms of global bird conservation.
On the basis of these facts and the data collected by the Yungas 2001 Expedition the following recommendations are made. (1) The forests of the Cordilleras Cocapata and Mosetenes should be designated a fully protected area receiving the highest level of protection possible. (2) Commercial timber extraction should be prevented and the illegal selective logging currently under way out of Covendo along the Rio Altamachi should be investigated and stopped. (3) The area should be designated as one of Bolivia's first Important Bird Areas. (4) The few families currently living on the fringes of the Rio Pampa Grande valley should be allowed to continue making a living in the area as they are potentially important allies in ensuring that further human encroachment is limited. (5) The importance of Cordilleras Cocapata and Mosetenes as a vital part of plans to conserve and protect Bolivia's biodiversity should be recognized. Specifically, the conservation of this area should be considered at least as important as the great national parks of Madidi and Carrasco in protecting the globally important yungas forests of the Andes. 
